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(57) [Abstract] 

[Object] To provide a double-sided displaying liquid 
crystal display and a portable information terminal device 
which solve defective form of display and the poor 
operability of input means in the conventional portable 
information terminal device and permit agreeable input 
operation . 

[Solving Means] A first feature of the terminal device of 
the present invention lies in that an enclosure can be 
opened or closed with a supporting shaft A as a fulcrum and 
there are arranged right and left keyboard halves 7a and 7b 
which are divided into inner surfaces of a lid thereof and 
form a full keyboard together. The thus arranged keyboard 
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halves 7a and 7b which form a full keyboard together, are 
separated into the right and left ones. It is therefore 
possible to provide wide keys for tapping by the individual 
fingers, and accomplish input without a feeling of out of 
place with these keys . 

[Claims ] 

[Claim 1] A double-sided displaying liquid crystal display 
comprising : 

a liquid crystal layer having a prescribed rotating 
polarization structure ; 

a pair of transparent glass plates holding said liquid 
crystal layer in between and having transparent electrodes 
driving said liquid crystal layer; 

a pair of polarization plates arranged in lamination 
integral with said transparent glass plates; 

a first reflecting plate arranged at a portion 
displaying the back on one side of said polarization plates; 

a second reflecting plate arranged at a portion 
displaying the face on the other side of said polarization 
plates; and 

driving means which displays the back and the face in 
correct directions . 

[Claim 2] The double-sided displaying liquid crystal 
display according to claim 1, wherein at least one of said 
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pair of transparent glass plates has a color filter formed 
to permit color display. 

[Claim 3] The double-sided displaying liquid crystal 
display according to claim 1, wherein a first backlight and 
a second backlight permitting identification in a dark place 
in place of said first reflecting plate and said second 
reflecting plate. 

[Claim 4] A portable information terminal device 
comprising : 

two enclosures which can be opened or closed in a 
prescribed direction with a supporting shaft attached to a 
prescribed portion as a fulcrum; and 

a keyboard arranged by dividing the same into both 
inner surfaces of said two enclosures and forms a full 
keyboard when the enclosures are opened. 
[Claim 5] A portable information terminal device 
comprising : 

two enclosures made possible to be opened or closed in 
a prescribed direction with a supporting shaft attached at a 
prescribed position as a fulcrum; 

keyboard halves which are arranged separately on the 
both inner surfaces of said two enclosures and form a full 
keyboard when said enclosures are opened; 

a double-sided displaying liquid crystal display which 
is arranged so that the back is displayed when said 
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enclosures are opened, and arranged so that the face is 
displayed when said enclosures are folded; 

input means which permits input operation while 
watching information displayed on said double-sided 
displaying liquid crystal display in a state in which said 
enclosures are folded; 

memory means which retains contents of information 
prepared by said keyboard and said input means; and 

control means which controls said input means, said 
double-sided displaying liquid crystal display and said 
input means . 

[Detailed Description of the Invention] 
[0001] 

[Technical field of the Invention] The present invention 
relates to a double-sided displaying liquid crystal display 
and a portable information terminal device using the same. 
More particularly, the invention relates to a double-sided 
displaying liquid crystal display which improves convenience 
of a user by providing a double-sided displaying liquid 
crystal display and a full keyboard in a compact and light- 
weight portable information terminal device such as a PDA, 
and a portable information terminal device. 

[0002] 

[Description of the Related Art] Electric notebooks are 



- 5 - 



conventionally popular as an information device for personal 
use, and a portable information terminal device called PDA 
(personal digital assistant) developed therefrom is also 
known. The PDA comprises an input and control keyboard and 
a touch panel, and has functions of schedule management and 
telephone directory function as well as message preparing 
function based on a keyboard and storing function thereof. 
There is available a type which permits, by mounting a modem 
function, communications such as facsimile (Fax) and 
electronic mail (e-mail) via a telephone line. 
[0003] However, the keyboard provided in the conventional 
portable information terminal device is often based on an 
input system by common-use keys because of the limited space 
and is poor in operability. The conventional touch-panel 
input is generally accomplished by entering hand-written 
characters on the touch panel and causing the machine to 
recognize them. This method is however dependent on 
recognizing performance as to whether alphanumeric or Kan j i 
characters. While having a leaning ability, a slow 
operation and a low recognition rate hinder popularization 
of the portable information terminal device. 
[0004] On the other hand, there is available a method of 
building a full keyboard in the portable information 
terminal device. However, it is necessary to arrange key 
tops forcedly in a narrow space. The result is that each 



button is very small in size, with a tight key pitch, 
leading to a very difficult operation. Such a full keyboard 
may usually be of an ordinary push-button type or the so- 
called touch panel type in which input is performed by means 
of a touch panel formed on the liquid crystal display panel. 

In any of these cases, the key pitch becomes narrower 
according as the size is more compact, making it impossible 
unless the pin tip presses the key and leading to a poorer 
operability far from an agreeable blind touch. 
[0005] 

[Problems to be Solved by the Invention] The present 
invention was developed from such a point of view, and has 
an object to provide a double-sided displaying liquid 
crystal display and a portable information terminal device 
which eliminate the defective display form and poor 
operability of input operation in the conventional portable 
information terminal device, and ensure agreeable input 
operation . 

[0006] 

[Means for Solving the Problems] To solve these problems, 
the double-sided displaying liquid crystal display recited 
in claim 1 comprises a liquid crystal layer having a 
prescribed rotating polarization structure; a pair of 
transparent glass plates holding the liquid crystal layer in 
between and having transparent electrodes driving the liquid 



crystal layer; a pair of polarization plates arranged in 
lamination integral with the transparent glass plates; a 
first reflecting plate arranged at a portion displaying, 
when conducting double-sided displaying on the liquid 
crystal panel, the back on one side of the polarization 
plates; a second reflecting plate arranged at a portion 
displaying, when conducting double-sided displaying on the 
liquid crystal panel, the face on the other side of the 
polarization plates; and driving means which displays, when 
conducting double-sided displaying on the liquid crystal 
panel, the back and the face in correct directions. As a 
result, it is possible to use a single liquid crystal panel 
on the face and the back, and reduce the display space, 
volume, weight and thickness. 

[0007] The portable information terminal device recited in 
claim 4 comprises two enclosures which can be opened or 
closed in a prescribed direction with a supporting shaft 
attached to a prescribed portion as a fulcrum; and a 
keyboard arranged by dividing the same into both inner 
surfaces of the two enclosures and forms a full keyboard 
when the enclosures are opened. This permits opening the 
information terminal into two so as to enable key tapping 
with two hands. A half of the divided surface requires oply 
a half the space for arranging a full keyboard. It is 
therefore possible to provide a wider key pitch, thus 
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improving key input operability. 

[0008] The portable information terminal device recited in 
claim 5 comprises two enclosures made possible to be opened 
or closed in a prescribed direction with a supporting shaft 
attached at a prescribed position as a fulcrum; keyboard 
halves which are arranged separately on the both inner 
surfaces of the two enclosures and form a full keyboard when 
the enclosures are opened; a double-sided displaying liquid 
crystal display which is arranged so that the back is 
displayed when the enclosure are opened, and arranged so 
that the face is displayed when the enclosures are folded; 
input means which permits input operation while watching 
information displayed on the double-sided displaying liquid 
crystal display in a state in which the enclosures are 
folded; memory means which retains contents of information 
prepared by the keyboard and the input means; and control 
means which controls these components. As a result, it is 
possible to tap the keyboard to carry out input operation by 
two hands while watching the information displayed on the 
double-sided displaying liquid crystal display in a state in 
which the information terminal is opened into two. In a 
state in which the information terminal is closed, it is 
possible to conduct input operation by operating the input 
means while watching the information displayed on the 
surface of the double-sided displaying liquid crystal 
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display , thereby improving convenience for the user. 
[0009] 

[Embodiments] Concrete embodiments of the present invention 
will now be described with reference to the attached 
drawings . 

[0010] A schematic configuration of the portable 
information terminal device of the present invention will 
first be described with reference to Fig. 1. Fig. 1 
illustrates four side views of the portable information 
terminal device of the present invention in the closed state, 
representing a typical application display while reading in 
a new message of e-mail. 

[0011] This terminal device 1 comprises a double-sided 
displaying liquid crystal display 2 having a structure to 
which a touch panel is integrally connected; an infrared 
data communication interface (represented by "IrDAi/f" in 
Fig. 1) 3 permitting cordless digital access; a jog dial (4, 
PCMCIA (Personal Computer Memory Card International 
Association permitting e-mail) slot 5; and an input pen 6 
for operating the touch panel. The terminal device 1 of the 
present invention shown here is an example of design, and 
the shape and arrangement as a whole may be of any other 
design . 

[0012] Operating steps of the portable information terminal 
device of the present invention will sequentially be 
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described with reference to Figs . 1 to 4 . 

[0013] In Fig. 1, for example, a cell phone (not shown) is 
connected to the PCMCIA slot 5 of the terminal device 1, and 
an e-mail as shown in the double-sided displaying liquid 
crystal display 2 is received. When transmitting a response 
to the e-mail received by using the portable information 
terminal device of the present invention, or when writing in 
a new message, a pull-down menu is displayed on the double- 
sided displaying liquid crystal display 2 by operating the 
input pen 6 . 

[0014] Fig. 2 illustrates a typical example of application 
display during writing of a new message of e-mail on the 
double-sided displaying liquid crystal display of the 
present invention. From the pull-down menu as shown in Fig. 
2, each item is clicked by means of the input pen 6 or the 
jog dial 4. The terminal device 1 is opened, for example, 
to the right and the left while confirming the displayed 
contents . 

[0015] Fig. 3 is a front view illustrating a state in which 
the terminal device 1 of the present invention is opened to 
the right and the left. The terminal device 1 of the 
present invention has a first feature that the enclosures 
can be opened or closed with a supporting shaft A as a 
fulcrum. Keyboard halves 7a and 7b formed by opening the 
enclosures to divide the same into two inner surfaces and 
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forming a full keyboard by closing the same. The keyboard 
halves 7a and 7b which form a full keyboard , are arranged to 
the right and the left. Keys to be tapped by the individual 
fingers can therefore be arranged at larger intervals, and 
input can be accomplished by key input without a feeling of 
out of place. 

[0016] In this input mode, a display can be made on the 
surface of the double-sided displaying liquid crystal 
display 2 and also on the back thereof, in response to "new 
message", "response", "transfer", and "retransmission" of e- 
mail. In this embodiment, however, the surface is 
exclusively for display, prohibiting input. Naturally, the 
keyed-in contents are displayed on the surface and the back 
for every input. 

[0017] A double-sided displaying liquid crystal display 
(back) 2b forming a second feature of the present invention 
is arranged to the right side of the terminal device 1 of 
the present invention in Fig. 3, i.e., at the right top 
forming the back of the double-sided displaying liquid 
crystal display 2 shown in Fig. 1, to permit displaying of 
the contents keyed in as described above. 

[0018] Fig. 4 illustrates a typical display showing the 
entire image at the time of writing a new message of e-mail 
as displayed on the double-sided displaying liquid crystal 
display (back) 2b. The hatched portion represents the state 
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in which the scrolled portion is observed. That is f while 
the entire image B is displayed on the double-sided 
displaying liquid crystal display (face) 2a, a partial image 
C thereof is displayed on the double-sided displaying liquid 
crystal display (back) 2b as shown in Figs. 3 and 4. Any 
portion can be displayed by scrolling up or down as this 
partial image C by operating the jog dial 4. 

[0019] More specifically, the cursor 8 (see Fig. 4) can be 
right-shifted by pressing the jog dial 4 to the terminal 
device 1 side, and the cursor 8 can be moved up or down by 
turning the jog dial 4. It is needless to mention that the 
display on the double-sided displaying liquid crystal 
displays (face) 2a and (back) 2b are always driven so as to 
be displayed correctly as viewed from the user. 
[0020] The details of the double-sided displaying liquid 
crystal display of the present invention will now be 
described with reference to Figs. 5 and 6. Fig. 5 is a 
sectional view illustrating a basic structure of the double- 
sided displaying liquid crystal display of the present 
invention; and Fig. 6 illustrates typical examples of 
display of the double-sided displaying liquid crystal 
display of the present invention: (a) illustrates an example 
of display on the back; and (b) illustrates an example of 
display on the face. 

[0021] The double-sided displaying liquid crystal display 
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of the present invention as shown in Fig. 5 roughly 
comprises a common glass 10 and a segment glass 11. A 
transparent electrode 12 is formed on the common glass 10. 
An intermediate film 14 such as a color filter 13 (in the 
case of a color liquid crystal display element) or a black 
matrix and a transparent electrode 15 are formed on the 
segment glass 11. 

[0022] The two glass substrates are arranged oppositely to 
each other at a prescribed distance therebetween, and hold a 
spacer (not shown) in between, connected by a sealing 
material 16. More specifically, the cell gap of the liquid 
crystal display elements is held by the spacer, a liquid 
crystal pouring hole is formed, and the surroundings as 
bonded with the sealing material. The liquid crystal 17 is 
poured through the pouring hole not shown to form a liquid 
crystal layer, and two polarization plates 18 and 19 are 
integrally laminated on both surfaces of these glass 
substrates. A reflecting plate 20 is attached onto a 
polarization plate 18 at a portion (top in Fig. 5) 
corresponding to the back display of the common glass 10, 
and a reflecting plate 21 is attached onto a polarization 
plate 19 at a portion (bottom in Fig. 5) corresponding to 
the face display of the segment glass 11. A driver is 
connected to a liquid crystal cell thus completed, and the 
double-sided displaying liquid crystal display having the 
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above-mentioned configuration is completed. The driver may- 
be provided within the liquid crystal cell. 

[0023] The double-sided displaying liquid crystal display 
can be made identifiable in a dark place by arranging an EL 
(Electro Luminescent) or a guide plate type thin backlight 
in place of the reflecting plates 20 and 21. 

[0024] A liquid crystal element having such a structure is 
called a reflecting STN-type element. The liquid crystal 
element covered by the present invention is not limited to 
this structure, but a DSTN of the double-panel structure, an 
FSTN using a film, and a TFT active matrix type using a 
thin-film transistor may be used, and any combination is 
applicable so far as the structure permits watching from 
face and back. 

[0025] This embodiment presents a type having a color 
display on the face and a monochromatic display on the back. 

The configuration may of course comprise a double-sided 
color display or a double-sided monochromatic display. When 
watching a color display from back, however, the chroma and 
brightness may be lower than in watching from face. When 
the drivers for face and back are not separated, it is 
necessary, as to the back display area, to flexibly use a 
Kana-Kanj i-Alphanumeric character generators so as to give a 
mirror-surface display . 

[0026] A typical operation of a liquid crystal display 
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element having such a configuration will be briefly 
described. An alignment layer (not shown) formed on the 
above-mentioned common glass 10 or the segment glass 11 is 
subjected to a rubbing treatment by a prescribed means, and 
the liquid crystal 17 is oriented through twisting by about 
270° under the rubbing effect. The liquid crystal 17 has a 
rotary polarization property, and the polarizing surface 
rotates along the polarization plates 18 and 19. 
Information display is made possible by this rotary 
polarization property . 

[0027] Fig. 6(a) illustrates a typical back display in the 
double-sided displaying liquid crystal of the present 
invention. Originally, a dot matrix is driven by preparing 
an appropriate size from 640 (H) x 480 (V) dots of VGA 
(Video Graphics Array) . To facilitate understanding, 16 x 
16 dots are configured into a dot matrix as shown in Fig. 
6 (a) . By driving corresponding vertical and horizontal 
pixels by a driver (decoder) 22 and the driver (clock) 23, 
corresponding dots are turned on, and Kan j i characters are 
displayed by the Kana-Kan j i character generator. 
[0028] Similarly, Fig. 6(b) illustrates a typical face 
display on the double-sided displaying liquid crystal 
display of the present invention. In this example, 1/2 VGA, 
i.e., 640 (H) x 240 (V) dots are displayed, forming a 
double-sided displaying liquid crystal display with a touch 
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panel. It is therefore possible to draw hand-written 
characters and pictures , and use it as a facsimile machine. 
Depending upon the application used, it is applicable as an 
electronic note, and carry out internet or personal computer 
communications using a Fax/Modem card or a cellular phone 
adapter card by the application of the above-mentioned 
PCMCIA slot 5. 

[0029] In the configuration of the present invention, the 
double-sided displaying liquid crystal display is assumed to 
have a color TFT on the face and a 16 x 16 dots 
monochromatic TFT of a simple single-character display. The 
face driver is separated into a portion for face and a 
portion for back. The transparent electrodes in this case 
are exclusively for face and back. Even if the liquid 
crystal drives are separately for face and back, there would 
be no particular difference in the surrounding interface 
control. Or, the configuration may comprise the same liquid 
crystal panel, and a combination of mirror-image character 
generators for the same liquid crystal drives so that only 
four to five lines on the back can be correctly read from 
the back. 

[0030] The circuit configuration of the portable 
information terminal device of the present invention will 
now be described with reference to Fig. 7. Fig. 7 is a 
block circuit diagram partially illustrating the portable 
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information terminal device of the present invention. In 
Fig. 7, the configuration has almost no difference from a 
conventional note-type personal computer, with only addition 
of a jog dial. The description of the operation of the 
present invention here therefore covers only the features. 
[0031] The circuit configuration of the portable 
information terminal device of the present invention 
comprises, centering around an engine and peripheral control 
30 for image processing, an infrared data communication 
interface (IrDAi/f) 3, a jog dial 4, a serial bus 31, a 
parallel bus 32, an amplifier 33 and a speaker 34, as well 
as a CPU 35 governing control of the entire terminal device, 
a ROM 36 storing a control program and the like, a RAM 37, a 
PCMCIA control 38, an RTC (Real Time Clock) 39, a display 
driver driving the double-sided displaying liquid crystal 
display of the present invention and a liquid crystal panel 
40, and key pads 41. 

[0032] The circuit operation of important portions of the 
portable information terminal device of the present 
invention will now be described. The engine and peripheral 
control 30 performs control of image display signal 
processing to the liquid crystal panel and peripheral 
circuits (infrared data communication interface (IrDAi/f) 3, 
the jog dial 4, the serial bus 31, the parallel bus 32, and 
amplifier 33, the PCMCIA control 38, the RTC 39 and the 
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like), and interface control with the CPU 35. For example, 
it performs processing upon receipt of a control instruction 
of the jog dial 4, causes displacement of the display 
position of the double-sided displaying liquid crystal 
display, processes contents keyed in from the key pads 41 at 
every input, and displays the same on the display driver and 
liquid crystal panel 40. The CPU 35 controls various 
interruptions on the basis of a realtime OS, and executes 
various application programs in accordance with instructions 
written in the ROM 36. 

[0033] With the portable information terminal device of the 
present invention, there are available the following 
concrete advantages. A first advantage is that the 
information terminal is opened into two halves, and keyboard 
halves are arranged on the two inner surfaces to permit key 
tapping with the two hands. For each of the two halves, a 
space half that for a full keyboard will suffice. It is 
therefore possible provide a wide key pitch, thus improving 
the key input operability. A second advantage is that an 
area four fifth the liquid crystal is usually used for face 
display, and the reflecting plates and the dot drivers are 
divided into two in response to the respective areas. When 
opening this information terminal into two, the remaining 
one fifth is used for displaying characters upon key input 
for the back. By using the two sides of a single liquid 



crystal panel, it is possible to reduce the displaying space 
volume, weight and thickness, thus permitting downsizing of 
the information terminal. 

[0034] Preferred embodiments of the present invention have 
been described above in detail. The present invention is 
also applicable in the other various embodiments. For 
example, by providing two drivers for face and back without 
using reflecting plates, characters and the like can be 
displayed from face as well as from back on the same liquid 
crystal screen. In this case, the liquid crystal area of 
the face can be utilized to the maximum extent. The double- 
sided displaying liquid crystal display is widely applicable 
to FLC (ferroelectric liquid crystal) and all types of 
display device expected to be developed hereafter. 
Furthermore, it is needless to mention that the present 
invention is applicable in various forms within a range not 
departing from the intent of the present invention. 

[0035] 

[Advantages] According to the portable information terminal 
device of the present invention, as described above, the 
terminal device comprises keyboard halves arranged on the 
both inner surfaces of the two enclosures and forming a full 
keyboard when the enclosures are opened, and the double- 
sided displaying liquid crystal display arranged so that a 
back is displayed when the enclosures are opened, and the 



- 20 - 

face is displayed when the enclosure are folded. It is 
therefore possible to conduct key tapping with two hands by 
opening the enclosures of the information terminal into two, 
thus improving the key input operability. A single liquid 
crystal panel can be used with the two sides. This 
facilitates configuration of necessary items upon input, and 
permits achievement of an agreeable input environment in the 
portable information terminal device. 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 shows four side views in a state in which 
the portable information terminal device is closed, and 
illustrates a typical application display during reading of 
a new message of e-mail. 

[Fig. 2] Fig. 2 illustrates a typical application display 
during writing of a new message of e-mail into the double- 
sided displaying liquid crystal display of the portable 
information terminal device of the present invention. 
[Fig. 3] Fig. 3 is a front view illustrating a state in 
which the portable information terminal device of the 
present invention is opened to the right and the left. 
[Fig. 4] Fig. 4 illustrates a typical example of display 
showing an entire image upon writing a new message of e-mail 
displayed on the back of the double-sided displaying liquid 
crystal display of the present invention; the hatched 
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portion represents a state in which the display is observed 
by scrolling. 

[Fig. 5] Fig. 5 is a sectional view illustrating the basic 
structure of the double-sided displaying liquid crystal 
display of the present invention. 

[Fig. 6] Fig. 6 illustrates typical examples of display on 
the double-sided displaying liquid crystal display of the 
present invention: (a) illustrates an example of display on 
the back, and (b) illustrates an example of display on the 
face . 

[Fig. 7] Fig. 7 is a block circuit diagram partially 
illustrating the portable information terminal device of the 
present invention . 

[Reference Numerals ] 

1: Terminal device, 2: Double-sided displaying liquid 
crystal display, 3: Infrared data communication interface, 
4: Jog dial, 5: PCMCIA slot, 6: Input pen, 7a, 7b: 
Keyboard, 8: Cursor, 10: Common glass, 11: Segment glass, 
12, 15: Transparent electrode, 13: Color filter, 14: 
Intermediate film, 16: Sealing material, 17: Liquid crystal, 

18, 19: Polarization plate, 20, 21: Reflecting plate, 22: 
Driver (decoder), 23: Driver (clock), 30: Engine and 
peripheral control, 31: Serial bus, 32: Parallel bus, 33: 
Amplifier, 34: Speaker, 35: CPU, 36: ROM, 37: RAM, 38: 
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PCMCIA control, 39: RTC , 40: Display driver & liquid 
crystal panel, 41: Key pad. 
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